INTRODUCTION
At Site 464 (Fig. 1) , a 308-meter-deep hole was drilled on the Hess Rise (39°51.64'N, 173°53.33'E; water depth 4637 m). The upper strata consist of siliceous clay and oozes of Pleistocene, Pliocene, and possibly latest Miocene ages (36 m) and the lower strata are Albian chert, chalk, and marlstone (219 m). The middle part of the stratigraphic section is pelagic brown clay (53 m) which is essentially barren of microfossils except for ichthyoliths. At the base of this middle unit in Core 10 is a recrystallized Cretaceous radiolarian assemblage and an impoverished late Miocene nannofossil assemblage. Fifteen samples from Cores 6 through 10 in the middle unit and three samples from the overlying siliceous clay were examined for ichthyoliths.
The method of preparation and the system of discrimination and nomenclature used is that of Doyle et al. (1974) , as modified in subsequent papers (Dunsworth et al., 1975; Ramsey et al., 1976; Edgerton et al., 1977; Doyle et al., 1978 ; Doyle and Riedel, in press a).
All ichthyoliths previously described have been looked for in the Site 464 samples (except for Triangle complex transverse line, which appears erratically throughout the Late Cretaceous and Cenozoic, and Triangle inline halfway, which is not yet very useful stratigraphically), and the numbers of specimens of each subtype found are recorded in Table 1 . In the table, the subtypes are arranged in the order of their earliest occurrences in samples having age assignments based on other microfossils. In the top part of the table is a summary of the published records of the subtypes in such dated samples (Doyle et al., 1974; Dunsworth et al., 1975; Ramsey et al., 1976; Doyle et al., 1977; Doyle et al., 1978; Doyle and Riedel, in press a,b,c) . The numbers of specimens given for Triangle smooth surface and Spiky palmate are from a manuscript in preparation on Cretaceous-Paleogene ichthyoliths. The numbers of hundreds of triangular ichthyoliths found in these samples, for each time period, are shown in the far right column. Figure 2 summarizes the results from the table.
RESULTS
Comparison of the order of occurrences of the subtypes in the Site 464 sequence with that in the dated (ProtoDecima and Bolli, 1978) . However, at other locations (Doyle and Riedel, in press b, table 3), most of these subtypes are confined to the Cretaceous and do not occur in the Paleocene.
The other problematic part of the Site 464 section is in Core 6, where Sections 1 and 3 cannot be dated more precisely than late Eocene to early Miocene. These samples contain Rounded apex triangle and Flexed triangle 102-112, both having one occurrence each in the late Eocene, but with the coherent range of each beginning in the late Oligocene (see top of Table 1 ). On the other hand, none of the subtypes with first occurrences in late Oligocene appears in Sections 6-1 and 6-3. It seems clear that this interval is no younger than early Miocene, because of the presence of Flexed triangle shallow inbase 120, Curved triangle inline constricted, Triangle short wing, Triangle pointed margin ends, and Triangle medium wing. Figure 2 shows a peak in ichthyolith abundances at the top of Core 6, which seems to correlate with a peak observed in the late Eocene-Oligocene at two other North Pacific locations (DSDP Site 436 and Giant Piston Core-3; Doyle and Riedel, in press a, figs. 1,2). There is, however, no equivalent of the late Paleocene or early Eocene peak observed at those two locations, possibly because our samples from Site 464 are too widely spaced or because part of the sediment column is missing.
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